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PROBLEM TO BE SOLVED: To suppress a nuisance 
reproduced sound due to a spectrum smoothing 
processing in an encoding and decoding method and in 
an encoding and decoding device. 

SOLUTION: In this method and device using LPC(linear 
predictive coding) coefficients, a first LPC 
coefficient a-, is calculated by an LPC analyzing part 1 
to detect whether a noise section or a speech section by 
a noise detecting part 2, and in the speech section, an 
input signal is reproduced by Inputting the first LPC 
coefficient to an LPC synthesizing filter part 3 
together with an exciting signal. Besides, in the noise 
section, the first LPC coefficient a-, is coverted into a 
second LPC coefficient expressing a smoothed 
frequency spectrum by a spectrum smoothing part 4 and 
the frequency component emphasized by the smoothing 
processing is made to be attenuated by inputting the 
second LPC coefficient and the exciting signal to 
the LPC synthesizing filter part 3 and by inputting the 
reproduced signal to a spectrum attenuating part 5. 
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© L C P-fiR^ a .Sr L P C-^^:7 /W^0i5 3 (cEiem-g- 




«3(n) 



(2) 

1 

A;^fS-§-Sr4>«fLTLPC«^Sr*:J6. 

*»:>;fcl|l ©L P C#»SrttlfSL P C^^-7^;\^^mz. 
A;^ LTS^i^t-^^Sr^«), $il^EM<o^«> ttrtS^l© 

(DLPc^^^Sfct-rs^^t-fe^tOiasrmv ^m2®LPc 
[M*^ 3 J LP c^m^^t^m-^ity'—^ ^m-^it 20 

^ 1 <?5L P C'R»:i:tafB??-^'(b7^— > SrS{c^^$tufc 
1 L P C-a-^^ ^ /v^J'SRJcA;^ UTS^W-^ 
?Sr*». JtWEKmia. tfrlB^lOLPC'E^^Sr. 
?t^kbfe^SIS:;^'<i5' h/V'S:«-rB2<DLPC#»i:-t- 

i>^mitfim^n\'\ ^^2(OLPC#mSrtiIIELPC 

-a•^7^/^^5'gi5^cA;^^br*^t)fcS^^t■§•^^:'^v^T, M 
[M^^4] tfliE^st'fii^a^jata. wiehk^lpc^ 

im^:«5] A;^«-§-«s$i«^©^Sr#tP$6»Erat?fc 
ftriEA;^^-^^:^^^^ LT^ 1 © L P C#^Sr*«)5 L P 

Nf(;i. Sieff-^ttfrlESfiroLPC«^i:SrA;^JbTS 

1 Mism 2 <0 L P CIS^ Sr A;^ L-TSitfi-f- 
Srt±i;^-r S L P C^^7 w/w^las k , 

*ai2LPC^fi£7^/P^m-P>«)S^«#SrA;^UTM 50 



0-8 3 2 00 

2 

So 

pc'ffi^fi^KiSiatc^jeor^'fku, ioiT^j^oDrnt 

[ft^«8] A;^^F^^fc^^■^'^t;7^-^!iS$8^(D;z^©$i 

m^it7'~9<Dm 1 <0 L P C^I^Sr, ¥?t{k bfcJlSg^m 
h/w^^i-^2 0LPC#|g:i-f S^^-i^ 

trlH$t»EW*^IWIfBJ;ii t) $t*EMt?^iV^ tsi^J3^$nfc 

fElfl(DLPC#IS:t<SrA;^U-CS^m#Sra;^Jb, W 
fB$iWEKtfy«$tT.fc^{c, tfrlBEi)®^t-^i;MlEI|2 
©LP ceSl^t ^A;^ bTlf4ft-§-Srm;^-f-5 L P C-g- 

[0 0 0 1] 

LT*3i3. Xx^M;^ft^i?»|^g±^(;iJ;oT. iSS'tttgt? 
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[0 0 0 2J 

f). miS^*^ (0. 3~3. 4kHz) ®W^Sr. 4~ 

#^T. eig|W-hSr6 4kb/slJAT{-?I];15^»J:^ 
W^Srl 6kb/sgiT<^>e3§Wh-C;??-^'fb-rSii: 

i4, ES^^, i^14(;iWtPi2:^«W^ (0. 0 5~7k 

bX, CELP (Code ExcitedL inear Prediction 
) :*^^:i5^f>i^TV^So r ©C E L P^r^{ci tift^ 



• ^■t"il^J^^ii!)#^ (Linear Predictive Coding -fiS 
LPC#|gc) W^oifs/f^ise^J-irStlig^jsg^J-i:** 

[0 0 0 41 iii8(*CELP:^S;<ogftMEl-efo?), ^^-^ 

<l;Sm<OS?a5&;^L, 8 IttLPC^W^FP. 8 2(*LP 
C-^^y^/Vfi^ 8 3. 8 4«^)PStg|5. 8 5 ^i®^£;^^-§• 
iR. 8 6 Mm^nm^m. 8 7,8 8 Jiy-T >-$iJ«Si5. 8 

9 \tmm.m.ti<ommu-^i>^o mm.m'^m s 5 ^u^m^ 

^^-§■||fi8 6tt. Vy'5'i5'><. 1~L, l~N(^ 

[0 0 0 51 A;^7ft-^?5SLPC^J-Wg15 8 1 irSP^giJS 3 

t\z.xti^ih. LPC5>ffSP8 i{::i^VNr«, Ara<^^ 
ii^Sr^ (1) -e^$i^•5^«M7^'/^^5'a:mfi5[U-C. 7 
-i/U^U (z) <D#^a, (i=l, 2. • • •, p) 
**J6T, LPC-a-fiK7^/V:5'8 2(cA;^-r-5. 

p = 1 0 ~ 1 2 . ;!S««*^<^»-&J*. p = 1 6 ~ 
2 0<DffiSrfflV>S©:dS— i^fl<j-efcS„ 
[»ll 



- (1) 



[0 0 0 61 xm^^n-^m. s 5 ;i^f>)ii»c^ <o m htcn-^ 

LPC-g-^:7^/U<?8 2(cA;^L. rwLPC^^K^-i- 
/Vi? 8 2 J: ►) bfcm-i- 1 AltJm-^ t <Dm^%:mA 

[0 0 0 7] XA;^m#i:«:ji^-§-i»'<i5' b7KiJ:^S 
8 8 Sr^ L-C L P C^^7 /W^5' 8 2 KAti bT 

(Analysis by Synthesis) f)^^i^tl?>o 
[00081 r (On-B-it'T-^ ^gft bT^^^fiF^^SrfT 

t^^ttmm^m:^. i^pc^m^Mft^i^xm^^ix^ 

SfS-f-s-A;^ br. «-^«-^Sr«-§-'ft:bTS^-t-5'fo© 



[0 0 0 91 taj^(ocELP:^ic;ii. w^'^p&m^m 

30 (coVNTl>. W^tlll^?StteSr*-r.5t,coiiS^b-C 
^^-^--fk^iaSr^f 5^. 1r*^t*<o;^^>iSA;^$^^fcEra^;l 

[ 0 0 1 0 1 XL P C^)-*fgB 8 1 ^^:*^V^TW^<DJ1J^^ 
iRFttSr^-fLPC'K^a, Sr*:«)St©-C. ^(DLPC 
5>*f<D*tet/<C.5^>W^{i> — flS:{;i«2 0~3 Oms;6S 

40 [ 0 0 1 1 1 HI 9 h/w (^mm 3 o m 

s ) =Sr:^ b. 0~8000Hz <D^iSE^*ff£;<OMit'I C d 
^)'^>f^Srl 2 0ms t-t^t. mi 0 f::;^-^^^^ h/V 

So 

[ 0 0 1 2 1 ^>4»f ^^|S 3 0 m s EI9tC*i-i 
5ir, 7W-Afe{Cf-:i'*5^»bT*J«3. llM:_h^g 

itbtc^bT. 12 0m SO 
^mf&<om^\^, 01 0{:i;^-rJ:5(-x ^u-AM©^ 
50 «j(*/h$<, ^&m^7i^<i>'^J:\^^-&^ti:m'&tVxmMX 
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i-i^<o^m?&i-i. 3 Omsmft-C{*^5tr9-efo«). 1 
2 0 m s mftog^ ti-^) r. i dSM* LV^r t 
[0 0 131 L*»L. W^ft-f-tcoVN-Ctt. :»-W^Srl 

2 oms@^©*${i-r5t. ^mKm<o^'^m^u& 

[0 0 141 ^r-e. $t#^'<>^ h/w^efe-ft;-t-^;^-< 
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k = 1 



{j:^^i-Sfc(0-c$>5o i^-^'fl2V;<.-7"Alga-c(i. LPC 

[0 0 15] ::<Da#?^«, (2) © 

r<D^ (2) <DH (z) <Dil 
hyUS (<») z = exp (j ©T) 

^ (3) ■e*$^^-5. ^i*5. k = i, 2, • • 

[^21 

• - • (2) 



= 1 1/ (e^<^J I ^ 



k = l ' 



(3) 



[00 161 ^(DWikW.^^^Vf\^s (a>) Sr¥?t^b-r ^ (5) -c«$^^5„ rrt?. afiiEcol 
■hM^. b/KDSfcgj^Sr^A-rSo ^ (2) O (-aT) m-C^SttSo 

H (z) (Dtt^;^-^^ h/H*. z^«*»e>JliSE^^«Jc [^31 

m.vcr^nvL. zSr^e (4) t-rsittcj:!?. ^ 

z=exp r(<T+j'af}TJ • • • (4) 

1 



(5) 



[0 0 1 71 lai l«^S[»;^^^' h/KO— ^J<Dlft5gEI 
tJiSo IP*., g<l t-r5ri:lcJ:»?> J:ffl«W;^i^ffi 
[0 0 181 01 2ttiF?t'ft;Sflt^i:<OSISW;^'<i^ h 50 



/vSr;^l., 5>^ff^* 3 Om s t (A) XX^mYMm 
Sfl, (B) f*¥?t'fb*!ia^©*tv^'n^|i*>^'<:> h/w 

'fkAjiaiJij: (B) (c*-rj:5{c, (B#ra 

[OOlQlfiP*,, $tWEra-e[4, LPC^)-WJ-J:t)*: 
^?>yha«^^Sr^<o**fflv^5<o-ett/i<, ^ (6) lo^ 



(5) 

7 

Ok ' =8" • ttk (0< g< 1, k = 

[0 0 2 0] 

t;SS-c#S„ ifJ^^-a-s mi2<D (A) tC;^-r^^j5' b 
/Mc^ktL-C^^t-fUftiaSr^TP (B) (^^-fipjc, 

[0 0 2 13 — '^^(D^^V—cD^U^St.i&m^^. 
^^^t/iSo TV^«iy;^v^A^<O0. .0 5~7 20 

kHz (OJ^:^^^*^^;lov^T^i. sig^^g^^ j: t) 

[0 0 2 21 

(1) A;^ft-§-^^^4'fLTLPC#»Sr*«). r©LP 
C^^ t t Sr L P C-g-^ >c /I'iJ'SP 3 {;iAy3 b 

L. iNI*EM-e;^cV^^H:s A;^lt-^Sr:i>WUT*a6fcm 
KOLPC-KSa, S-LPC-a-fiK:7w/V'^g|5 3ICA;^b 
TS;^ft-§-s 1 (n) Sr**. $i*EWO^H:. ^1® 
LPCeF.^a. Sr. bfc^J|£S5:;^-<2? h/uSr^-T 

2 © L P C«m jS i i -r 5 ^m^JtaSrfrV \ r ©IS 
2 <0 L P C-^^ ^ , S- L P C-&^7 W as 3 (-A;^ b 
T*«>fcS^feft-^ s 1 (n) {COV^T. ¥?tft:*!!;St^J: 

[0 0 2 31 X (2) ¥m^SII4, HlODLPC^m 
[0 0 2 41 X*^ig©tt-§-fb;trfett, (3) L PC'S 



!i#0B¥l 0-8 3 2 0 0 

8 

1, 2. • • p) •■ (6) 

-fbT*- ^ ©;^(^ ^-^tfiSi^E t? -5 A^Sripj;^ 
3«*EW•T?;^j:^^^^*, ^^■^^^:x-<5'©S5 1 ©L P C 
if^-^'fbx-^ <^S(C;ilS$nfcS6eft*t L P 
C-g-4£7^/U^^(cA;^JLTS^ft-i-Sr*«). SI^EW 
(D^tt. f^KDLPC^^ScSr. ^^t-fbLfciSiSSfc;^-:^ 
h>'W?&«-ri52 ©L P C#|^t-t--5¥?t'ft;MiaSrffV\ 
r ©tf 2 © L P C#^Sr L P ^ fV^m^Kti L 

[0 0 2 5] X (4) spm-fb^iatt. mi©LPC#^ 
l-^MiSia(C=geoT^'fliL> J.0 1 <t ^)/J^$V^JE'fll:©^ 

[0 0 2 6] X*:!^?^©^^-^^^^®^. ( 5 ) A;^ft-^ 

Q!,Sr^»SLPC^>^»fg|51 jSt»EM«lfflgp2(cJ: 
•3 iSi*^ E M t ^ tvifc ^© L P C 4>*f ^5 1 e> ©^ 1 

*i*EK«imifi5 2 i jit^Era-cfev^ t ipjje^nfc^ 

S!)fi^B-§-tffl<DLPC^^a. i;iSrA;^brff4 

LPC'g-^K7-^/P^g|53 iJIWEK<^feWg|5 2(Cj;«5$i 
*EMt*iJ3£$tT.fc^{-, LPC-a-fig^^/WiJ'asSd^^ 

©s^'fs-^SrA;^bT. ^m^mmiz.xy)mm^irtim 

So 

[0 0 2 7] X (6) h/wM*«B5tt. 

itvxm=^mmicmi-f^w±'tm&^m^T?> ^ t 

[0 0 2 8] X ( 7 ) h/Wip^tlaS 4 tt, H 1 © L 

So 

[0 0 2 9] jL^^m<om-^itmmn. (8) A;^$^^ 

ifc^?-^'fbx-i5'/i5ift#<D^Oii«WEMT?feS*^d^S:it^ 

m-rs$iWEratim?fPi;. :icom^^mmiiim^ii*)m 

WEMt*iJ>£$tl.fc«F{c, ^■^Yb7'-i5'©i51©LPC 
^^Sr, ¥?t^bbfcJ^jKm;^-ii^ Hyu$r«i-||2 0LP 

c^ist-t-s^^-i^ h/v^majt, stWEW^^majicj: 

^)$l*EM■T?/j:V^tiHlJ:£$i^fc^(c, n-^ity'-^^m 
ic^^ ^ tvfcSiem-^ t ffi 1 © L P t Sr A;t> U r 
S^ft-^SrUl;^U $iWEMi:*ij;£$lxfc^»c, ift^m 
^i: 2 <0 L P C#,^i: SrA;^ LTS^'ft-§-Srtil;^-rs 
l.VC-^0.y^/v^Uh. $6»EW*^tm55(-J:t>$i^E 



(6) 

9 

fO 0 3 01 :5l (9) :^-<^ h/^-^m^. ®«iRFl4© 
10 0 3 11 X (1 0) h/w¥?tg|5l*. Hi (DL 

[0 0 3 2] X (1 1) m=^Km^mmKx<r)m'&Km 

[0 0 3 31 

2 ttJit^EM^mgP, 3ttLPC'^fig7^/Ui5'gP, 
4tt;^'<^ h/vsp?&gp, 5 Ji>^-<:J' h/Wil^^?S5, SWl 

[0 0 34] $tWEM4ilta^ 2 tt, A;;^11-^© w-^/K 

^rna^u w^EM<o#-g-ii, ;^-rs'^iHi{ssswi~s 

IlL P C5^-WgP 1 1 L P C-g-AKr^^'/WiS'gp 3 t ©rat-S 
i^^tb, h/Vi^^gC5ttLPC-g-^7^/Vi5'lfI53 

[0 0 3 5] LPC^^WIfBl(*> A;tlW-8-<^5>WU, H 
ICDLPC-Kl^ai = 2, • • • p) tr*«>, 30 

A;^;fl-^*5:g^^l£H®»^«, ;^'f iv^messwi, s 
W2S:^l.TLPC'a-^7^/W^$|53{;iA;^b. JiWE 
;^^'-;/^|HlBSSWl, SW2;i5§]#x.e>ix 
h/v¥?tgP4(c:A;^)-rSo ro;^--?^ h 

?&'fkbr||2(DLPC#^/3, SrW;^)L. LPC'^^P' 
-f/w^gP3(cA;^-t-5. 

[00 3 6J LPC'a-fig7^/W^^3l*. *^EM-Ctt 
miWLPC#.S5:o, . $i*EM-C«B2raLPC>eF,m 
^ , 7 ^ /Ui5"E!^^ t m^m-^-HiXtl ^ti^:itlz. 40 
J; S^-ft-i-s 1 (n) (n = 0, 1, • • • N- 
1) ^mti-t^h<o-c^hh. :^Cd3. Nti^^-^-fk^so^ 

[0 0 3 7] r<OSife«-i-s 1 (n) I*. »^EM(^ii*- 
v^r«^t■§-s3 (n) t bTai;t;$ti.s SSWEMt-iSrVN 
r«>^'<^ b/i'®«lfP5(cA;'3$nr. ^^-sj?' h/psp?t 
gi5 4lcJ;•3gS|^$^^fcJ^jSIK:^5)■*5ig^s$^^, m-^s 3 

(n) t bTa;^J^?tuS„ =BeoT, h/WJlK^eps 
>^-<^' h/i'^?tSi54|c:j;9§S^$tLfc^Jl6^5)-(c 
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[0 0 3 8] m2ti:^^m\cX?>^m'»^^^ h/^^^^* 
01 205 (B) (c^-r¥?t'fk^a(cJ;!Jil5«EJSjSI^ 

■To ^iXiZXK). 0. O 5~7 kHz<^j£^d®(D^^<0 

[00 391 03 \i:$i^m<Dm 1 

1 4tt;^'<^ h/wip?SSC> 1 Stt;^-?^ h/vM^ 
gP, 1 6 {ijgjESi^-^ilg, 1 7 (i$iW^-^it!i> 18. 19 

i^f&mu. 2omm^. swi, sw2}*^^ 

-< SW3, SW4(*^^^ h/wM^asi 5^ 

[0040] ^^#ikx-^«-^ei5 1 1 ^c^e■v^T, i^-^^t 

f—^ii^h. :7W AmyjP o w. ||l<DLPC#^a 
. , iSjCS^^illg'l' V't's':*';^*^ I n d e X 1 . 
-f-Wl' Vt'?';*' I n d e X 2 . ^I^^'^^m.f^ 

age 1 2 J*. ^V— A«;f;P o wi:Bijit^:SrJtt!l5b. g| 

'1'5'^lHll&SWl~SW4-lrSiJW-rs„ JfeJs. ^i^EH 
<^tU«i5i 2(i. i^-i-^bT'— ^tt-f-lfP 1 id»e>:7w— AS 
;^Pow;i5A;^$^^7'j:v^^, 'py;t«, LPC-g-^ife^w 
/ViS'gPl 3{CJ; l9S^$;^l,fc^t-§-s 1 (n) ©^^!7— ^ 

[0 0 4 1 1 A;^$^^fc!f^-^^t;7'-^:^s^^Era«r*•r 

SWl~SW4{*El*<D^^ffi(C^O#;te>tv. ^-1^ h/v 
spmi 4XO:>^^j5' \ 5 f*«) •? lMl^ttTV> 

S, «eoT. mi<OLPC#>^a. ;^'f s/^^mg&S 
Wl. SW2Sr^brLPC^fig;7^>'V<5'la51 3{::A;^ 

[0 0 4 2] XiSI«EM^Wl35 1 2(;ii«9$i*EMt*J 
^bfc^tt, ;^^5/9^lHl6SSWl~SW4fill^^^M*^ 
?>^#;ttnT. n-^ity^—'^m.-^^l 1 t LPC-a-^ 

^^/UiS'gci 3 t(om\^^^i' h/uw-^ni 4 7i^^m^ 

tv. XLPC-g-^P'^/W^SiSl 3<Dttl;/3ffi!|{c;^'<^ h/v 

[00 4 3] h/l-^^mU 1 4 tt, B 1 <0 L P C« 

IK a , J; o r L P C-g-j5K:7 ^ Srtijf^ $ -arfc^^o 



(7) 
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= g' • 

{fib, 0<g<l. i=l, 2, • ' • p 
[0044] xmit^n-^M-f l^y'y f « index 

1 i •? . 1 6 t^hWMm^o) f 5. 

^>^^i-ft-^p (n) ({ab. n = 0, 1, 2, • • • 
N-1, N = 7^-i^ft) ■^m^'^^^^ 
:^y'-y^:^mnJ n d e x 2{::i !?. $|^!^-^i|61 7*^ 

hmj&m-^nm^^m^^mirm-^x (n) *5tii;^,$tv »$io 

e X (n) =Go • p (n) +Gi • x 
[0 0 4 61 LPC-g-^^-f^v-^^SSl 3tt, W^Erao 

(n) ;SSA;^$ti.-CS^feft-§-s 1 (n) t^tiitl^ti^o 

w^iKra^w-g-j*. ro^^fi-g-s 1 (n) ma^m-^ 

s 3 (n) t/iSo XJi«*EW»«-a-{*, S^ft-i-s 1 
(n) h/w^^Spi 5{;iA;^$tb. ¥?f^k^a 

s 2 (n) = (1/2) [s 1 (n) 
[0 0 4 81 t^oT. h/vS:. 
;;^^j5' h/niz?tsq 1 4 {e:i*■v^T¥?t'^t;i-S r t J; f) S 

[004 91 xmi^con^'fty'—f'^-^m l l , 
H«IWIH512, LPC-^^^^f/Wi^laJl 3, Ts^i^VfV 
ip^tasi 4, ;^^:5' h/l'i^SgBl 5^fi. ^tv^no^ 30 

~S W4 MHlfS^tJ: J: !J r t fc-C# S 

ak ' = g' • ttk 
faUx 0<g<l, k = l, 2, 

[0 0 5 21 r^ipm^^g sr^^«is:t vx^m-r 

[0 0 5 31 X¥?t'fktoa{-J;!3»iotb5t^2<DLPC 
aj ' (k) =g/ • aj (k) 

^!)«iiit(oi*^e>*)^ttogi*-r?ii:iift so 
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* (7) ©^«ISrfflv^Sii::i)5-c#Sc 



(7) 



[004 51 jz.<^-r v»a5 1 8 {c. mis^n-^my^ 

Gotft-^p (n) i:*SA;^$tb, ^4>m'mUl9 
td. *i»!f?-§-i|!iy^i^G. i:ft-^x (n) i:dSA;^$tt 

ESem-^e X (n) tbT. hPC^^y^/U^U 
1 3{cA;'j$tu5o fiP*>. ift^W-^ex (n) J*, 
; (n) - (8) 

i5rs2 (n) >iSW;^ffl-^s3 (n) 

[004 71 :^-<i^ h/l^mm^ 1 5 ti. ttfi^<D<t 5 

h/\^w-mui 4Kj^ifi^m'ftmm\^x-oxmm 
^£•7 ^ /\^^mmKXoxmmm^ms.»^m&^-^^ 

+ s 1 (n-1) ] ••• (9) 

^ [0 0 5 01 x^«*EK^sMv^®'a■> wh. ^^m.mt 
/w¥?tsp 1 4 1 ^^rj' b/wM^aj 1 5 1 imm^mm^ 
ib. w^=s<DWrm(om]:^iim<t£'ox?i^'^m£=^tf£ 

[005 11 ^rt?. ^/^s^^?t'^l:*Q!llS^*M^l<J^- 
^{k^-^-So IP*>> ^^i!' h/v¥^?tgi5i 4fc;^v^-c. ^ 

1 ® L p a , hxw-m^mm g v ^T. 

• ■ (1 0) 

A^^D. ip?&'fb«l»:gcD?o»Jffig, = ii:b. 
M f> D :7 v- A S (ci^ (t ^ ¥?tlb«m g (Dm 

<o-7U'-Mcmifi>W-m^t^meiU. ^ (i l) t-J: 

[^41 



-J 



(J<DJ 



(11) 



«^a3' (k) tt, 

• (1 2) 

5o «eoT. '§:^^m^hw^^m-cm\L\.ttmML(n>y 



(8) 
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las tl^-^-§-f*lKl-SB:9-Sr*b. 1 5 a tt, 
^ISiiCOm^J:^!l^^<o:^^^ hyV'®«:S 15-1~15- 
M;i^P>^i2>>«.^i? h/UMSSC, SW5, SW6«;, 
Iffffit-t^oTX-:^ h/W?gtJESl 5- 1~1 5-M=Srjl 10 

raw^aj^:^{c=BeoT. ;^'1'3'^lHlESSWl~SW4Sr 
fflffllL. M«EMtr;K-{tSI|l<DLPC^Sma. ®ip?t 

'fktea-^. LPC-g-figp'^'/w^gci 3icj:sff!^'ft-^s 
[0 0 5 6] r<DjlJt©J^^|{;li^v^Tl*. h/i'^ 

5 a ^«^(0S:'i'5#'l4<0^'<^ h/V-i^SE^g&l 5 
- l~l 5-M{;iJ:t)«^Lr. i^S^tt^ici: 1)51*^1. 20 

s. 

[0 0 5 7] *rt?. ^^iS#tt<D;^'<^ h/>®«:8&l 
5-1-15 -MSr^ttT. =S'5:3«<^<©S^W;iSK#^ 

[0 0 5 8] m 5 ii;!^5iMcoig 3 <DmM(Dmm(Dm.mm 

■Cfct). SI 3 t ^f -^[41^— gi5:9-Sr;^ 2 1 tt:^^;^ 
h:^^/^:?^^. SW7, SW8li>^^ 5'^lHlIi&-efc.5. * 

P(z) = — 

i=l 



SW7, SW8{;iJ: »9ffl;^fl-^s 3 (n) >^>i^;^b>^^ 
7, SW8(CJ: (9^;^ b:7^/V'>5^Si5 2 1 Sr^^-r^^'^l"^ 

[0 0 5 9] CELP:;^^{c>R;i5$^^^«^^?-^>^t;, « 
$l^><^-<^ h/Pti:^iliKl^tC;b/c:oT— ^^^^iHlx^/l- 
[0060] r<DJ:5 ^ct»^^b$l*coi^#^eil£-r^^^ 
co^*Eojl^S^J5g^^i^Si-^^f^Av^:l i {cfj:^. Am 

^^^^^^>^t:b;fev^r ^tc;^e-5o HKt-^:^ 
[0 0 6 1J— ^jc, h:7^/v^|fpti, Y;v 

"bo 

[0 0 6 2] ^ h\^X\t.. ^ (1 

[^5] 



(13) 



[0 0 6 31 w<D^ (13) {c:K^(t5ai f*. LPC^ 

yi, y2nmmxh^. m^\^. mm^m'^^(om^ 

P2 (z) =- 1 -M 



(14) {Z^irX 5 

--- (1 4) 

[0 0 6 4] b;&>b. ttfi&cOsK;?^ b:7^/V^gi5 2 Ifi. 
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[0 0 6 5] ^r-e. $l*EHtci^v^T(*. ;^-rs'^[Hi 

BSSW7, SW8(;iioT:«^:^ b7vf/U^*iJ2 1 §r§]t) 
SSL. h/wi^StlfPl 5<Da;^fS-^s 2 (n) S:;^ 

-Y j/'^mfiSSW?, SW8Sr:^hbTW;*»'ft-^s 5 (n) 

s/^HIKSW?, SW8(C<toTsK^ 
2lS'^^b. ■^(DttJ;fjffi-^s 4 (n) ^:^-f -yf-mS^ 
SW8 Sr^LTtb;^jm-^s 5 (n) ti-^o t^oT. W 

[00 6 6] El 6 4 <^*J£<7??^^<OtftKllI 

^-/P^SB, 3 4{*x<.^:J' hyw5p^A|5^ 3 5tt;^^:i' h/U 

®*§B. 3 6 iiiiis^^-g-iig, 3 7 3 8 . 

3 91,i'^4t^mm^. 4 0\tMn^. 4 1. 4 4l*/-<7 
^-^^«l^f|5> 4 2 ttSW-eg^fi^-fk^P, 4 3ttS«'ES 

^mm^^m. 45. 45 s^'i' va^-fk^aj. 4 7 t±p 

^WffigP, 4 8ttAP»l35T?fceo 
[0 0 6 7] LPC^^tlfSBS 1 t$iWEW«fetiiSI53 2 t 
LPC-g-^7^/W:??a5 3 3 t;^'<^ h/V¥?t$l5 3 4 X 

h/i'isssc 3 5 1 f*. ^n^tm 1 © L p c^m^ 

t). ■te^itat^a-lrtf 5^i^5^)■Sr■&^^>T. 7'o■br5/-^^^© 

[0 0 6 8] A;^«-8-s (n) I*, L P C 3 1 t 

$i«^EK^tbSP 3 2 tiP»ai4 8 
W^^ims 2«. $tit<D^d5-&*ixS$8*EHi:*^^ 

ttlSi5 2(c:ov^Tlft§gbytii^tlll«l(r. A©m 
i|!Sbr. r<DSfii«±<o«^{c^^EMt!|£|J^b, Silt 

[0 0 6 9] XLPC:5>^»fa5 3 1 f4,-S 1 (DLPC^^^Ff 
S|51{-»J^;t-St>©T?^9»>, ^l(DLPC#^a, (i 
= 1. 2, • • • p) (p=5>^fflS>c» Sr^ftSo X:^ 
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'f S'9^ll]^SWl~SW4(i. *I^Era«ltb?f|5 3 2<D^ 

[0 0 7 0] igeoT. ^T'W— AjiS^^EWW^-g-fS, 
LPC^W?35 3 l;5^?><0||10LPC^^^a£*5y-?^p« 
-^^«|g|54 it;iA;^$n^ x$i«EKcD«-g-ii. mi 

¥?t'fbteSI$nfc||2(DLPC>9SI^/3. (i=l, 2, 
10 • • • p) ;5V<^p<-^'^#|gC4 WcXti^ix^^. 

[0 0 7 1] CELP:;^^^(OW^^^#-fb->;^7^A{;iji*^ 

hfs.\^ii^. LPC#^iifi^Yb#14;i)m<''iVN*i^>, ^ 

S*-VNTtt. /^9^-^'^#|g|54 l{Cj:lJLPC#^a, 
^^^l^«^k. (i=l. 2. • • • p) (C^«|-t-5» 

-g-Sr^i-o 'feiJx rraSJW^mk, (7>f^ip9(c. lsp 

20 (Line Spectrum Pairs) %Wi^<r)^<D^<y ^ 

[0 0 7 2] ^<=7:^~^^^^Al\Z.t^\^xmm:^i\^t:. 
SJW^.^k.f4. Sl*^S^4^^<bSB4 2(::J^V^Tft^<k 
^tn. 'l'Vv^5'i>';^1f^I n d e X 3>5S^fie$^^, 
-i>'7'yi' ;^tf « I n d e X 3 (*tt-^'fk^«ffl!J--'Bi^ ^ 

^^5„ xs*f'esica»s^YkSi54 31*. -i-^^^^j'^^ffl^ 

I n d e X 3 d^bSW^Smc»jJfta^^Ybffik , ' { i = 
1, 2. • • • p) Sr*«>, c?^«lg|54 4{;ii^ 

V^TjS»S^^ft;fltki ' d^f>LPC#^ri (i = l. 
30 2. • • • p) (C^glbT, LPC'^J5g7^'/V'i5'S|J3 3 
{cA;^-rs. 

[0 0 7 3] tsoT. «-§-'f^:a^»^Dlci^v^■r^), ^ftb 
fc-f >f 'y ^ :^mmi I n d e X 3 t^hs.mmm.m'?-it 

lf|5t-J:>3S*f^l^cOjaa^=-<bttki • Sr^fc. 
^^-fWiSk,' ^^e>^^7^-i5'lE^^H5{;iJ;9 LPC#^r 

(n) (n = 0, 1, 2. • • N-1) (N = 7W 
[00 7 4] XjSJ^^^-^iIS 3 6 (i. 3^*07 1^- 

-g-^J:o^^■cUiM•f-So fiP*>, ajE£;i?9^iH3 ed^fjiSiggi- 
SW-^-Sr^ u-Aftfc*ltai 9 til r coft#^?iJSriSf£: 
??-§-l6ittl;^) p (n) (n = 0. 1, 2, • • •, N- 

1) t-r^t. :L<Dmit^n-^miiit)p (n) \^y^:^m 

50 m%a8lZ.X<0mmf£y^^^^m]:^tcm-^e (n) Sr. 
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LPC#^7i t?^^$ttSLPC-&^!g7W/W^a53 3 
{cA;^>LX-a-^S;b> S^lt-^sl (n) 

[0 0 7 5] W^EMO#^tt. S^fS-^s 1 (n) Sr 
APat«|54 3 (n) LTA;^ A;^ft# s 

(n) i:®^5)-?Sr*»TSa^fFffi«i54 7|CA;^J-r5o 3^ 
SiWEMOJ^I*, ^S^ft-^s 1 (n) Sr;^'<i5' h/um 
SEgp 3 5 JCA;^ L, ;^'<:J' h/W¥?&lfP3 4{Cii^{tS^?t 

2 (n) t ;ittS:iP^^fB4 3 (n) i LTA 

Atjm-^s (n) t (D^^)-Sr*«)Til^fFffli)a54 

[0 0 7 6] ^i«EK^^:Mv^T(i. ttliecoj;5(-. 

rite J;!?, S^««^S:gfe#-rsr t*s-et:S*>co-Cfc 
r©>?.'<i5' h/W?ft«g|J3 5 tl^C#'l4<0;^^5?' b/W 

[0 0 7 7] h/Wil^«SlJ3 5li. Wi^(D^mM<o 

[0 0 7 8] xmmwmu4 7icm^x\i. a;^w#s 

(n) ^y^m^SW4^^VXX:f3^iv^m-^ 
s 3 (n) t(Dmm^. V y Kfigffi^S^fi^M 

[0 0 7 9] jS^S^^-^iKS 6d^f>ia*®S!i®ft-^&Sl«? 

tt»u ii^wffiep4 7^^:^^v^T*^>asa*s/^$</j:^ 
yi':^mn I n d e X 1 1 vxm-^itmmm-^m^iv 

4 5l,zX<!)&^it^inX. y i' n d e IK. 

[0 0 8 0] xm=&m^m3 L^co^i^iRF-f-i^ 

■^413 6*^b<oa)eft-^{cS-^<S±«-^s 1 (n) t 
A;^«-^s (n) t(om^%:^-yy hm-^t e (n) 

t iii«^^^■§■l6S3 8«^e>si«?aufe$i#^raF-^-«^ h/v 

X (n) JCjS^:fey-l'>Sr*Cr#?>nfcm-^Sr, LP 
C'a>AK7^>'l'^f|J3 3tcA;^bTS^«-^s 1 (n) 

[ 0 0 8 1 ] iff^EM©®^!*, :i<K>m^sl (n) 



(10) «l#gB¥l 0-8 3 2 0 0 
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s 3 (n) t ^ISIffEKO^'g-tt. ■fi-S-s 1 (n) 

^-Brfeft-^s 2 (n) S:s3 (n) t L. rOs3 
(n) (Dm-^b^-^yVm-^t s (n) tOlS^^^* 

iJ'-ys' hft#t g (n) i:©e8^=Sr**5o ^bT, 

SaJ^Wif*-^-^^' b/KO-f >-x3'i>;^1ff« I n d e X 2 

10 [0 0 8 21 xmmm'^n-^^i' h/vw^^ vg, 

$R I n d e X 5 t bT«-^'ft:SBffiy--e53l$*T.5„ 

m3 7 tm b^Sl£i^-^« t SlWi^-^ilg k^mf^^^tiz. 
JiiS^#iK*»t>-r>7^iy2?>':1t«I n d e x 1 

t*ofc*3S7i/<os6®^^s-^9fflb, xm'^n^f)^ 

I n d e X 2 {C?^ ofcftJiJi^^-f- 
h/V^SlOttlb, X-f Vv's'^^^lf^ I n d e X 4 

20 n d e X 5(CJ; tJSS^i^-^-ilfiy'r^'G, Sr**5i 

[0 0 8 3] =Seo-C, A;^ft-i-s (n) «5it^EWO» 
-^ttLPC4^WICJ;t)#t>tufc^lOLPC«^a. 
ffiV\ X!Si«EH<??«'g-(*¥m*aabfcm2©LPC 

<^fflvNst*ic. w-mitfi^imKX'oxmm^ii 

[0 0 8 4] Xi!«WEMi:«^EMt/5S-^tt-^*tJt|iS6<3 
t^i^-fk-rSJ: ^Jfe^-g-, S^«l*^iS?bfc^b;65§S<=fe 

»^g:M^ctw«:$l«*5aMbrv^sJ^'a•^5#•v^;^l» 
[0 0 8 5] ^r-e, m'^'(t^m<r)m^(r)mm<ommt 

$*5o IPt>s ;^-<j!'>>'W¥^?tSP3 4(^:i^v^T. mi© 
LPC«^a. {c*l-bT¥?t'fk#mgSrSft»bTtf2W 

Yb#.^gSr^K6*)l-^'ft;^*S„ m:k.it. ¥?tYk#>^g 

[0 0 8 6] ^tttcioT, *^EMd»P>$l*EM{ci^ 
50 *j-ofcii:m<^D:7w— ^^(ct)fco-c. Tcw;^'^^ b/'V' 



(11) 
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[00 8 7] 07 14*51 w Off 5 (om^(omwi(DWimm 

He tl^— g|J^)-iSr:^L. 3 5 a I4x 
-^iJ' hyvMS^fBv 3 5 - 1 ~ 3 5 -M\-i:^^i^ h/^m^ 
SW5, SW6J4>«.-r 5'^|HlK-efc6. rcOHlEcD 
?^ag{;ii^VNT. hJi-Wi^^3 5 a SrK?<gB5>«, 

[0 0 8 81 3 5 a {4. 

m^<omf£^m.wc<o:^-<ir h^i^mm^s 5-1-35 

[0 0 8 91 ^il-e. JlS^1t«(cJ;oT^'f s'^HIKS 
W5. SWeSrftiJ^L. $i*EMtcii*-v>T;^'rs'^llIgS 
SW3. SW4{Cj: »)^^i' b/Wjl^*^S53 5 adS^!]#^ 

[00 9 01 Jl^^lf «I4, •=^— »f dSW**l«®a»J-*J- 

[0 0 9 11 m^(r>^%m(r>wm:.<r>yf.m& 

Xttr5icDCELP;&-5S;<D^-Tf/f < , LD-C 
ELP (Low Delay Code Excited Linear Pre 
diction) :&^^^V S E L P (Vector Sum Excited 
Linear Prediction) L P C-fig^ilriftttl-r 

[0 0 9 21 
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h/W!Sr¥ffl^j:t<Ot-t-'5^?t^b«i3aSrffo/c^2© 
LPC-^lgC/?. t LT, LPC^fiK^^/UiS'last-. Sij® 

(0 0 9.31 isL^^if Y)v^-n%\z.m-^'i>^m\.vm.^ 
(0 0 9 41 :5l«-§-^l2^c^^v^T. a^Yk$6W^^£i^-rs 

[ISffi^lffl^^itftKl 

lEi 1 1 *^M«i^asiggig-cfcs<, 

(S3l *%M(/>l|l<©5IJE<^?^^©iaMEI-Cfe.5o 
(12151 3t:%M<0|g3(0|g3SO?^fig<OiaMI2It?fcS<, 

(0 61 imm(r)^A(oim(Dym.<n>m^'m-Q^^. 

30 (0 71 3f:%Bg<O|g5(D|g3SCDJ^^<DtaM0T?fcS<, 
(0 81 CELP:>^^(O^|^0-efcSo 
(0 91 ^f^W^^rJ' h/W (5>W^3 0ms) "CfeSo 
[010] ^ia«^-<^ h/W (^»W^ 120ms) -t?fc 

[011] nim.:^^i' h/wcD-'P!]®^ig0-efe5. 

1 LP C^^trSB 

2 m^wmm>^ 

40 3 LPC-a-^S^^/UiS'gP 

5 ^^-^^ h/wj^at^fp 



(12) 



WmW-l 0-8 3 2 0 



11 



[1^2] 




SW3 



SW4 



R3(n) 



[g|8] 





5 ^'l— A 




(13) 



0-8 3 2 0 0 




(14) 
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^m^l 0-83200 



imi] 




(16) 



0-8 3 2 0 0 





